Northampton General Hospital TENSION pneumoperitoneum as the presenting sign of a perforated viscus is very rare (Singer, 1932; Addison, 1959) and is even more uncommon as a postoperative complication (Millar, 1962; Hughes, Cuthbertson & Buntine, 1964) . A unique case of tension pneumoperitoneum presenting in the postoperative period but not directly related to the original operation is presented.
Case report A 9-year-old boy was admitted on 29 August 1969, after a crushing injury of his abdomen. He was moderately shocked and tender on the left side of his abdomen and flank. X-ray of the chest (Fig. 1) showed a large gas bubble filling the left pleural cavity. A provisional diagnosis of a ruptured left diaphragm was made.
At laparotomy (K.C.) the injuries were as follows:
1. There was a 10 cm tear on the lateral side of the left diaphragm. The stomach and spleen had herniated into the chest but were intact. The diaphragm was repaired with continuous linen thread sutures.
2. The small bowel was torn across 7-5 cm from the duodeno-jejunal junction. The proximal 15 cm of the distal part were devascularized. This part was resected and the two ends anastomosed. showed a large amount of free gas in the peritoneal cavity. Intravenous fluids were restarted and a nasogastric tube passed, but over the following week only minimal quantities were aspirated. The abdomen became increasingly distended and by the twelfth postoperative day a huge pneumoperitoneum had developed (Fig. 2) . The boy's condition remained remarkably good and conservative treatment was continued on the basis of low gastric aspirates, the presence of bowel sounds and the passage of flatus. By the sixteenth postoperative day the pneumoperitoneum was increasingly interfering with breathing and the intra-abdominal pressure was 30 mm Hg. The air was let out using a trochar and cannula and the abdomen rapidly deflated. The child's condition improved temporarily but he then developed signs of a spreading peritonitis and a further laparotomy (D.K) was therefore carried out on the nineteenth day.
There was a considerable quantity of clear fluid in the peritoneal cavity and the whole of the small bowel was found matted together by thin adhesions which were easily separated. A small collection of soft faeces was found lying free in the peritoneal cavity immediately below the transverse colon which was grossly dilated from the hepatic to the splenic flexure and completely filled with soft faeces. The diameter of this segment of the colon was at least three times that of the descending colon. Three minute perforations about 5 cm proximal to the previously exteriorized loop were clearly visible with faeces oozing from them. It was impossible to bring the atonic dilated colon to the surface on account of the extreme thinness of its wall and accordingly the affected segment of colon was excised with considerable difficulty. The transverse mesocolon was grossly thickened but the middle colic artery bled briskly when it was divided. The proxi- mal end of the remaining colon was exteriorized through the upper end of the paramedian incision and the distal end through a stab incision in the left flank. A peculiarly watery thickening of the muscles of the posterior abdominal wall underlying the splenic flexure was noted but no particular significance was attached to it. A large corrugated plastic drain was left down to this area. Fig. 3 shows the resected specimen of colon measuring 30 cm long.
The child withstood the operation well. The following day there was a copious discharge of watery fluid from the abdominal drain and analysis of the fluid showed it to be urine. The quantity collected daily initially equalled the urinary output from the bladder. The urinary fistula persisted unabated for 2 weeks but thereafter the volume gradually diminished. The child's general recovery was very slow and included a phase of negativism and refusal to eat. He was allowed home 69 days after the accident and thereafter made good progress. He Review of the case presented here shows that no hard and fast rules can be laid down and the management should be determined by the clinical picture in conjunction with an attempt to assess the underlying pathological process. The pathological progression of the colonic lesion here can be seen only in retrospect. Histological examination of the central part of the removed colon showed complete disruption of the muscular layers of the colon. The pathologist is quite certain that this disruption was not an artefact from the preparation of the specimen. Such a disruption is easily understood on considering the forces involved in the injury and the damage to the adjacent viscera. As the child was progressively crushed the elastic rib cage was lengthened laterally with rupture of the diaphragm and eventration of the stomach and spleen thereby saving these organs from almost certain rupture. The partly fixed transverse colon would then be subject to considerable compression resulting in rupture of the thin walled veins before the compressing forces were finally spent on the posterior abdominal wall. Disruption of the muscle wall of the colon can be easily visualized under these circumstances. It is postulated that this muscular disruption combined with possible venous insufficiency were the chief factors producing the final operative picture of an inert paper-thin colon. The exteriorized colon initially appeared quite healthy because of an intact arterial supply combined with the absence of faeces within its lumen. Once motor activity returned to the bowel dilatation of this disrupted inert segment of colon began because of its inability to propel its contents distally. Absorption of water in the presence of an initially intact circulation would lead to inspissation of the colonic contents and allow further entrance of more faeces from the proximal colon leading to further dilatation of the colon and interference with an already partially inadequate circulation. A vicious circle would thus arise culminating in perforation of the colon at the point of maximum pressure or greatest vascular deficiency. This process may well have begun in the colon proximal to the exteriorized loop, the distal colon being protected by the spur formed by the glass rod from the transmitted pressure of the healthy colon. This would explain the site of the perforations being proximal to the exteriorized loop.
On the whole we agree with Hughes' dictum that prompt laparotomy is essential particularly when paracentesis has released the restraining pressure. However, in the case under review here earlier laparotomy might have resulted in failure to appreciate the extent of the disrupted colon with consequent inadequate excision. The period of conservative treatment following the onset of postoperative 134 Case reports distension undoubtedly allowed a clear demarcation between normal and dilated colon.
The presence of tenderness in the left lumbar region followed by haematuria on the evening of admission suggests that the left kidney was ruptured by the original injury.
The intact posterior parietal peritoneum provided good splintage for the injured kidney until the nineteenth day when this barrier had to be disrupted when the colon was excised. This was probably the reason why a urinary fistula appeared after the second operation. Earlier laparotomy and disruption of the peritoneum overlying the kidney may well have resulted in a more permanent urinary fistula by interfering with the healing process at a more crucial stage.
It is also felt worthwhile to stress the value of unabsorbable sutures in the repair of the diaphragm.
There is little doubt that, had the diaphragmatic repair given way during the height of the tension pneumoperitoneum, the child would not have survived. The ability of chromic catgut to withstand such tension for such a prolonged period late in the postoperative phase is highly problematical. report the following two cases of post-gastrectomy hypoglycaemia, both of whom had repeated episodes of loss of consciousness.
Case reports Case 1
Male aet 55. In 1950 (aet 39) he had a gastroenterostomy for duodenal ulcer, followed in 1954 by Polya partial gastrectomy and in 1958 by a vagotomy. After the third operation he was free of pain but started to have attacks of sweating during meals. He developed mild diarrhoea, passing pale bulky stools two-four times daily and lost 4 stones in weight over the next 8 years. In March 1963 he suddenly lost consciousness about 2 hr after a meal, associated with profuse sweating, making a complete recovery. He had five or six similar episodes after that. In April 1966 he was admitted in coma to the West London Hospital. His blood sugar was estimated by 'Dextrostix' as less than 40 mg/100 ml and he recovered rapidly following intravenous dextrose. Neurological examination after recovery was entirely normal. Lumbar puncture showed clear sterile CSF under normal pressure with 3 cells/mm3, protein 30 mg/100 ml, WR negative.
Skull X-rays and an EEG were normal. He was
